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Abstract 
Faculty of Engineering, Universiti Kebangsaan Malaysia has pioneered collaboration research on teaching and learning  in 
engineering education ahead of the others for almost a decade. A yearly seminar is organized to provide a platform for the 
lecturers to present and discuss their findings and its implications on the implementation of the programmes in the faculty. 
Later studies  carried by them not only sought to identify the problems on the teaching and learning but sought to improve it 
by taking action. This paper will identify the concerns of the engineering lecturers in teaching and learning from the analysis 
of the papers presented. 
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1.  Introduction 
The need to improve students’ learning through lecturers’ reflecting on their teaching has caught the 
attention of many of the Malaysian universities lecturers. Some of the higher institution have already set up their 
own means of encouraging lecturers to go further and embark in what is termed as action research and provide 
some means of sharing knowledge based on the findings of these small scale research. Universiti Kebangsaan 
Malaysia, Faculty of Engineering has had these experiences and has gone quite far in furthering what the writer 
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termed as fostering the action research culture among its lecturer. Papers from these research publications on 
these research have been published in disseminated in proceedings and , journals and books. These publications 
are online and everybody can have an access to it. The findings would benefit others especially those who are 
beginners in the profession. A study on these publications, can provide on insight on of the concerns in 
engineering education.  A selected proceeding was thus content analyzed for this purpose and the findings is 
discussed here. 
 
2. Content Analysis 
 
Action research is a form of research where the practitioner conduct his own problem or concern on 
teaching and learning in order to solve as well finding a solution. Various models have been proposed to conduct 
action research (eg. cycles, helix, spirals and sequential steps). However there are basically four logical steps in 
conducting (i) focus, (ii) observation, (iii) action and reflection and reflection. Approach for the conducting 
model  of action research can be used as a  framework for the study on the analysis of the paper. 
The focus or  identifying an area of focus involve linking an observation (e.g. that many first year students forget 
the basic mathematical concepts upon entry into the engineering programme) to an idea (use of web-based lesson 
for continued review) to action (create and deliver regular forth night webinars over the long university vacations 
to reinforce previously learned concepts) that leads to change or improvement (more      learning time for new 
materials during the coming first semester gives less time lost to reviewing previous materials). The stage is set 
to gain insight into the problem through activities that lead to better action plans and one of which is through a 
review of literature (past studies on ideas about learning theory, how teaching is delivered successfully with 
internet tools ,etc). Planning and taking the action followed by collection of data as evidence for reflection on the 
effectiveness of the action. The data collection phase in the action research model consider what sources of data 
are most valuable to answering the research question. Finally, reflecting and evaluating the impact of the action 
to decide whether further action need to be taken. 
 
      This second approach is based on the construct inculcation the action research culture among its practitioners 
. The contributing dimensions  are attitude toward action research, knowledge on action research, skills on action 
research, implementing action research, using action  research findings, disseminating action research, critical 
attitude, reflective attitude/skill, accountability, self evaluation, involving in problem solving, positive attitude 
and continuous improvement. Jamil [1] through a literature review has proposed the dimension in a   measure of 
action research culture. Both these frameworks were used in the content analysis of the proceeding articles to 
identify the concerns in  teaching and learning among university  lecturers in the faculty of engineering and 
architecture. There are five main areas as follows; 
 
i) Quality of student learning [2,3] 
ii) The effects of outcome-based education programmes on students outcome [4 -8] 
iii) The alternative assessment or scoring students performance [9-14] 
iv) Organizing laboratory work [15,16] 
v) Method of teaching generic skills [17-20]  
 
Quality Student Learning   
 
Lecturers’ concern on students achievement  especially during their undergraduate course can be seen from a 
number studies. Some studies on profiling or describing student performance and the discrepancy between the  
groups of students especially between Malay and Chinese or from different prior preparations into the university. 
Lecturers were concerned will poor preparation of students in mathematics and science. Thus, besides, profiling 
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students achievement studies on the impact  of mentor-mentee, buddies system problem –based strategy on 
students performance were researched on. 
 
     Nonetheless, the studies were too broad and the reporting was not detailed, it might be difficult for others to 
emulate the study or share the solution to overcome  for similar experiences. Lack of focus, make it difficult for 
other  to share the findings. 
 
     Another observation, was on the reporting which was loose to analyse the impact and the nature of the  
improvement brought about. This is because not enough evidence  was provided. Similarly, on  and the degree of 
improvement or change on the impact of the strategy used to address the problem was not documented. 
 
      In case of the intervention strategy used, researchers did not provide the action plan or the description of the 
action that was taken in sufficient details so as to indicate the systematic nature of the research process. Some  
who did provided, were rather vague. 
 
      Another observation from the study, was on the use of instruments or tools to measure the dependent 
variables or achievement of the intervention. Not enough information was provided on the psychometric 
properties of the measurement tools were provided. Action research is also a research methodology there is a  
need to report   the validity and  reliability of the strategy used. Because  of the lack of clarity and objectivity, it 
is difficult to draw upon the validity of the  inferences on specific change  or improvement that has resulted from 
the study. This  is important so that the action researcher will reflect on the result of the study and to consider 
whether there is a need to do further research or repeat  the cycle of the research. This is a common finding from  
all the studies analysed. 
 
The Effect of Outcome-Based Education for Example On 
 
 The impact of the changes that were being implemented both in terms of the outcome-based programme, the 
method of the teaching and learning and the use of English as a medium  of instruction have been the focus  of a 
number of studies. Many of them  were concerned whether these changes have brought about  improvement on 
the student performance. Of course, many  studies have reported positive changes but some were cautions on 
their conclusions. This was because the improvement in the outcome were small despite the fact that the lecturers 
have invested a lot  of work  and time  in adopting the changes. They also faced the problem of large  classes and  
the constrain of not having the support for more staffs and time. This is especially true on implementing  the 
problem-based learning method of instruction. Unfortunately, the researchers  did not try to innovate or come out 
with an  alternative strategy perhaps a Malaysian-problem based learning strategy that was aligned with the 
environment of a Malaysian university setting or in trying to accommodate more students with  no  increase of 
resources. 
 
     Generally,  it is difficult to evaluate objectively the real impact because there were a number of factors that 
add to the grades awarded, including presentation, teamwork and project assignment, besides the examination 
marks. And there were no comparisons to be made. Nevertheless one study did find that the lecture  method was 
better in their course than e-learning in the teaching of mathematics and statistics for engineering students. Since 
this a new beginning for most lecturers to carry out research on education, which involve  using a very different 
orientation in the methodology of research, it is expected later studies will be more focussed and will directly 
address the specific concerns. 
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     There were a few interesting studies that questions the reliability of the assessment procedures, grading 
exercises, questions developments and measurement of skills. The concern of engineering lecturers was on the 
need to improve the quality of the tools used to evaluate students and the measurement of their performance as 
well to gain feedback for the programmes in order to improve. 
 
     There is a small number studies that focussed on the profile of student in terms of their background 
knowledge, views of  their experiences and the styles of learning which are useful in making decision for 
curriculum development or instruction. Understanding the students background will help lecturers to decide on 
the appropriateness of their assumptions what students will bring to their course. Students reactions on the 
experiences undergoing some instructional activities like laboratory work or industrial training are useful 
feedbacks for lecturers to improve their planning of the course or re-examining their programmes outcomes. 
Similarly knowledge on students style of learning can be useful input for the faculty’s orientation in the delivery 
of the course or in the preparation of students to adapt to faculty orientations to teaching and learning. 
 
     Based on the document analysis of the proceeding papers, while admitting some  of  the short coming in 
making recommendations based merely ones reading of the papers, a number of suggestions are made for the 
engineering lecturers who will be interested in scholarship of teaching  and so immerse themselves in the 
research on teaching and learning for improvement. 
 
      First for a fruitful study, the scope and  the focus of the research should be small and manageable so that there 
is enough depth to take appropriate actions for improvements. It also hinges on the validity of the findings or the 
conclusion that is being made. 
      Evaluation studies in general should be looking into the new changes or innovations that  are being try-out for 
the first time and not on some ideas that have been documented by many other studies work or bring about 
positive changes. This is related to problem-based learning, unless one have some strong reservation on the 
appropriateness based on some theoretical or practical evidence. 
 
     Third action research or classroom research or practical research is research. Thus it has to be systematic, 
objective and valid. Even in the use of data collecting tools such as questionnaire or opinionnaire, reliability and 
validity of the data comes into play on which decisions are to be made. It does not mean by having question ‘to 
air’,  the data are valid, unless the instruments has been validated or supported (or trigulated) by other data 
perhaps from different sources. 
 
      In summary, the studies by UKM engineering educators, have led the way for exploring the insights on 
students learning and the impact of some of the teaching activities in meeting the outcomes of their programmes. 
More work need to be done as the culture of action research catches on and our university build theoretical 
knowledge from the practical research. 
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